Apomorphine produced persistent pecking in pigeons, the latent period, intensity and duration of which were related to the dose. The ED50 was estimated as 78.1 ±11.1 tig./kg. On chronic administration of apomorphine there was a significant decrease in latent period and weight which quickly returned to normal on stopping the drug. No conditioning and no tolerance were observed. The uncertain emetic effect of apomorphine in pigeons has been confirmed. Ten other centrally acting agents tested (caffeine, cocaine, 5-hydroxytryptamine, lysergic acid diethylamide, methamphetamine, morphine, nalorphine, pentylenetetrazol, strychnine, and yohimbine) failed to produce similar effects in pigeons.
administration of apomorphine there was a significant decrease in latent period and weight which quickly returned to normal on stopping the drug. No conditioning and no tolerance were observed. The uncertain emetic effect of apomorphine in pigeons has been confirmed.
Ten other centrally acting agents tested (caffeine, cocaine, 5-hydroxytryptamine, lysergic acid diethylamide, methamphetamine, morphine, nalorphine, pentylenetetrazol, strychnine, and yohimbine) failed to produce similar effects in pigeons.
While engaged in a comparative evaluation of anti-emetic drugs in pigeons (Gujral, Saxena and Dhawan, 1956) , an attempt was made to produce emesis by apomorphine. It was seen that instead of emesis the drug constantly produced persistent pecking. The birds pecked rapidly at the tin floor and wires in the side and ceiling of the cage as if pulling off particles from them and swallowing them. They ignored any grain that was put in the cage. The effect came on very quickly, persisted for 0.5 to 1 hr. and was so compulsive that in many cases the beak got injured and started bleeding. The pigeons were depressed for some time after the pecking had stopped. This type of fruitless pecking was not seen in normal pigeons. No reference could be found in the literature about this effect of apomorphine in pigeons. Our interest in the problem was revived by a report of similar effects of apomorphine in pigeons by Koster (1957 (Dhawan and Saxena, 1960) .
METHODS
Three hundred and fifty pigeons of either sex weighing between 200 and 400 g. were used in this study. The birds were housed in groups of 8 to 10 (regardless of sex) in large cages, and had free access to water and mixed grains. They were not used more than twice a week except when studying the effects of chronic administration. At the time of use they were placed separately in small wire mesh cages, and food and water were withdrawn. Experiments were carried out in a quiet room diffusely illuminated with daylight.
The drugs were dissolved in distilled water or suspended in a 4% homogenized gum acacia solution. Whenever possible solutions or suspensions were prepared immediately before use. Each dose was tested in at least one batch of 10 birds. Intramuscular injections were made in the pectoral muscles, intravenous injections through alar veins, and oral administration by letting the suspension drop in the mouth from a tuberculin syringe.
The birds were observed for at least 1 hr. after administration of drugs, and pecking was considered positive only if the bird pecked more than 10 times during this period. Active expulsion of crop contents was employed as the criterion for vomiting. The latent period was the period elapsing between the drug administration and the first act of pecking or vomiting respectively. The duration of pecking was the period during which at least 50% pigeons were pecking. Only an approximate estimate of the duration could, therefore, be made. The pecking was so rapid that it was difficult to count the exact number in each bird and an accurate gradation of the intensity could not be done.
RESULTS
Effects of Graded Doses of Apomorphine.-In a few preliminary experiments it was observed that there was little difference in the onset, duration or intensity of pecking following intravenous or intramuscular administration of apomorphine. Hence it was decided to give the drug intramuscularly. Graded doses of apo-morphine hydrochloride (British Drug Houses) from 12.5 to 12,000 Mig./kg. were administered and the effect was assessed in terms of (a) the percentage of birds affected, (b) the latent period, (c) the duration of pecking, (d) the intensity of pecking and (e) the presence or absence of vomiting.
The final regression line obtained by the method of Bliss (1935a and b) is shown in Fig. 1 . It was tested for goodness of fit by the x2 test (Finney, 1952 ) and found to be homogeneous.
The ED50 was found to be 78.1 +11.1 /ig./kg.
When higher dose levels of apomorphine were tested, an occasional bird was met with which did not respond at certain dose levels ( to doses of apomorphine below 2,400 Mtg. / kg. Even in higher doses the response was erratic (see effects of 4,800 /ig./kg., Table I ).
Effects of Chronic Administration.-In one batch of 10 pigeons effects of daily administration of 250 Mg. /kg. (approximately 2 x ED99) apomorphine for 15 days were studied. The results obtained are shown in Fig. 2 . The percentage of birds affected and the duration of pecking were unaltered by daily administration. There was, however, a significant decrease (P= 0.05) in the latent period from the third day of the start of the experiment (Fig. 2) . After stopping apomorphine the latent period returned towards the control level and a week later no significant difference from the initial value could be seen (Fig. 2) Occasional pecking (frequency never more than 10/hr.) was observed in some of the birds receiving yohimbine (150 Mig. /kg.) and cocaine. Lysergic-aciddiethylamide-treated birds appeared unusually sedated as contrasted with its excitatory effect in other species. Many of these agents produced emesis in some of the pigeons.
DISCUSSION
The results obtained clearly demonstrate that pecking is a characteristic and well defined behavioural disturbance induced by apomorphine in pigeons. The phenomenon can be produced by such minute amounts that the procedure might be useful for detecting small amounts of apomorphine. Results of chronic administration (Fig. 2) suggest that tolerance does not develop to this effect of apomorphine.
There is a definite facilitation after a few days which may be due to accumulation of the drug in the body or due to a sensitization of the receptors concerned. That facilitation is not due to conditioning is shown by the fact that sham procedures with saline injections are ineffective in eliciting a pecking response (Fig. 2) . The loss in weight seen during the chronic administration of apomorphine could be due either to the excessive muscular activity involved in the pecking or to some toxic effect of the drug itself.
It is difficult to explain the mechanism of this effect of apomorphine on the basis of the existing data. The reaction does not seem to be identical with pre-emetic nausea of other emetic agents. Our data confirm the findings of several other workers that apomorphine is an uncertain emetic in pigeons (Madjarek and Stern, 1956; Zeehuiser,, 1895 ).
This inability of apomorphine to produce consistent emesis in pigeons strongly suggests that the chemoreceptor trigger zone for emesis (Wang and Borison, 1950) (Co Tui, 1931) , while no tolerance is observed to its pecking effect. Finally, large doses of apomorphine are capable of preventing apomorphine-induced vomiting in dogs (Dordoni, 1951; Hatcher, 1924; Koppanyi, 1930; Leake, 1922) . The pecking effect is, however, more intensive with increasing doses of apomorphine. Koster (1957) has suggested that the disturbance might be a feeding hallucination. However, some known hallucinogenic agents (lysergic acid diethylamide, cocaine, yohimbine, nalorphine) tested fail to produce pecking. The response is unaffected by hypoglycaemia induced by fasting, insulin or tolbutamide. Hypoglycaemia is known to increase excitability of nervous structures (Kety, Polis, Nadler, and Schmidt, 1948) .
Similarly decreased brain excitability produced by acetazoleamide (Millichap, Woodbury, and Goodman, 1955) has not altered the pecking response. The response is also unaffected by prior administration of azacyclonol, an antihallucinogenic agent (unpublished observations).
It is possible that the phenomenon may be identical with chewing movements produced by apomorphine in rat (Du Toit and Christensen, 1948) and rabbit (Brucke, Petsche, Sailer, and Stumpf, 1957) . Brucke et al. (1957) have shown that there is a pronounced and long-lasting desynchronizing effect on precentral cortical electroencephalograph accompanying it in rabbits. A similar electroencephalographic pattern is produced by methamphetamine. Methamphetamine is, however, unable to produce a pecking response in pigeons. Some valuable data about the mechanism of apomorphine pecking may be obtained by studying the effect of various groups of pharmacological agents on this response. Work on these lines is already in progress and will be published in a separate communication.
